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§1. Long Term Performance of LHD Thomson 
Scatteri ng System 
Narihara, K., Yamada, 1., Hayashi, H., Yamauchi, K. 
To obtain accurate electron teIl1perature (Te) and 
density (ne) profiles, it is necessary to reduce systematic 
errors as well as statistical errors. Although most of the 
systematic errors are eliminated by careful calibrations 
before the start of an experimental run, some of them grow 
during the experiment due to the secular changes of the 
system parameters. Here, we describe the changes in the 
scattering position and in the transmittance of the view 
window before and after the experimental run (the third 
cycle) . 
The accuracy of the scattering position that each 
fiber' sees' is important for precise profile studies. The LHD 
Thomson scattering system adopts a heavily oblique back 
scattering configuration to see the entire plasma region along 
a major radius on the mid-plane under the restricted port 
configuration. As a result of this, the scattering position is 
very sensitive to a small change of the scattering 
configuration, that is, the position of laser beam, the 
orientation of the light collecting mirror and the locus of the 
tips of fibers. The laser beam direction is feedback 
controlled so that the deviation of the laser beam in the 
plasma be less than I mm. The scattering position was 
measured by sweeping the position of a target illuminated by 
a HeN e laser while the scattered light being measured on 
each fiber. The HeNe laser beam was carefully aligned to 
coincide with the central Nd:YAG laser. In Fig.I, the 
scattering position as a function of the fiber channel is 
shown. The change of this relation before and after the 
experimental run is also shown with 100 times-
magnification. The difference of 18 mm is not yet 
satisfactory for detail profile studies. 
The change of transmittance of view window will 
introduce a systematic error in the deduced electron 
temperature and density. The view window of 60 x 33 cm 
effective area is protected against pulse heat load carried by 
soft X-ray and neutral particles by a cover glass. The cover 
glass is gradually darkened by the accumulation of impurity 
species from plasma on the surface of the glass. The 
transmittances at the center and upper part of the cover glass 
after the experiment are shown in Fig.2. The transmittance 
after the experiment is dependent on the position on the 
glass: The transmittance dropped at the upper part of the 
glass. We speculate that the upper part of the cover glass was 
exposed to discharge cleaning plasmas for a long integrated 
time due to the incomplete closing of the shatter. Indeed, we 
found the bearings set on the shatter were broken and hence 
the shatter was inclined with respect to the frame. The 
150 
observed transmittance change, averaged over the entire area 
of the cover glass, will introduce a systematic error that 
lowers the deduced Te by a few percent for Te~3 kV. With 
an improved shatter that blocks the glow discharge 
completely, the systematic error thus introduced will be 
reduced appreciably by replacing the darkened cover glass 
more frequently with the backups set below for at least the 
present integrated plasma discharge time. 
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Fig.I. Scattering position vs fiber channel and 
their changes over a half year. 
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fig.2. Wavelength dependence of the transmittances at 
two positions in the window. The window was exposed to 
the 3-rd cycle plasmas. 
